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^Phe eaibcKLUxervt-G o* the prroscnt imrention in which an 
iXC.luaivc property or prAvjj^jCe claimed define a *a 
'ollcwfc : 

1. A polya<Bido composition comprising the amldiiicct-' 
.ion product ut tempe^at.w.^BB of from 100 to 300*0- of a poly- 
lerti: f*t acid having a d Amebic fat Rr.W content era u tor than 

by weight ana a-awino-3-aniinomcthy].-3^j >-trimeUiyl cyclo- 
>exane, tho molar RqufLvalentB oT asnine employed being e&BeaLi- 
ilXy equal to the mola^ equivalents o* carboxyl groups employ aci. 

2, . A polyacntdGi defined in claira 1 wherein said 
temperature ic about 23&°C, 

3, A polycoide ae defined in tlaim 1 wherein Baici 
polymeric fat acid 1q r polymerised cnonoc*rboxylic aliphatic 
^yteouerbon actn" of i'rom lfi-^0 carbon atoms, 

4 + A polytsmidc ac dei'incd in lilaitn 1 wherein &aid 
polymeric fab acitf .ie- a polymerized roonocarboxylic » nliphfctic, 
tiydrocuroon acid having IB carbon ntotfis. 

5, A poly amide a» da lined i*« claim 1 wherein aald 
polymeric fat acid i» polype rir-ed tail oil fctty a^id*. - 

6, A po7.yajaid& 'composition co^p-risine tho ami 6 Actua- 
tion product at tempera tvras of fxoia 100 to 300°C. therein the 
molar ^(jirivaients of amine employed sre essentially equal to 
the jno;i^« equivalents of caxboxyl groups Deployed of 

(a) 100 carboxyl equivalent percent of & polymeric fat acid 
navlng g diwerie Cat acid content greater than 3^ by 

(b) from 5Q-1O0 amlns equivalent percent o± % i-aii)ino-3- 
rjHTiinompthyi-^^^S-trinicthyl Ci'clohexane and 

(c) from 0-50 equivalent percent oX s. diamine selected from 
the t?roup conr.ir.tinfj of alkyluno diamines in whicn yairt 
alJcylcne t^oap hao from 2 to 6 ouruon at.ocaa, 1,3-6*1(4- 
piper idyl) pronana \*nd dime* diamine* 
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7. A oolyamide as defined in claim 6 wherein asid 
po^ymejt'lc? fat acia ic a polyraariKeti laonucarboxylVcj, aliphatic, 
hydrocarbon acid having 18 carbon atom* unci having a dlner^c 
i'n-fc acid content, e^eatcr than 90# *hy wwifpit find said a.iamine ia 
ethyl^ant; diamine. 

8. A pcO^atnirte as defined in claim 6 wherein ssld 
po.\ynjBj-ic fat acid }.b a polymerized T&ono<: a r~h oxalic, aXipbAtic, 
hydrocarbon ecld bavins lB carbon atoms anrt having a diweric 
fat acid content neater than 9^ by wight s rK * s &i<* (Slawlne ia 
hexfto>ethyle>n« tiiawliK*. 

9- A poly amide as do fine 0 iti claim 6 wberain said 
polymeric fat aci<3 la a polymerized Tnonocarboxylic, aliphatic, 
hydrocarbon acid having IB curb on atorno and ha '/ins a dimei-ic 
Cat acia consent &r«atcr than 90# by i^clght ana as id diamine la* 
l , 3^diamlnopxopane ♦ 

lO. A polyautf.de a a defined In ttlaiifi G wherein gitld 
Dcaytneric fat a^id is a poly we 3:1- cnonocarboxylic aliphatic 
hydrocarbon acid living 19- carbon atofts and having a dLmcric 
fat acid conb^nt greater than 90«£ t>y weight and said divine is 
dlmer diamine having the fo.Tiwj"i.a K 2 H'-D-MK g vhex-e 3> 5_s the 3^- 
carbon hydrocarbon radical of a d£irt»rlzed lB carbon atom -fat. 
acid , 

11- A polyamida s3 def inert in claim C wherein said 
poiytoeri.e fab acid is a polyene ri£Dd roonocarboxyllc aliphatic 
iiydrocarbon a^'id h«.vin& 13 carbon atom a and having k dirocrJ.c 
fut scld content tfroator than 90# by v-eight and &aid. diamine 1c 
l,3-ai(4-piper.iciy"l) propane. 
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1 12, a polyAitj5.de coa»i>n»i*ti.D/i eojfipricin^ tlxe awiaif.i- 

2 ca<:ton product at tenpex&turcs of jTrow XOO-30O°C. wherein the 

3 molar equivalent amount b- oi~ «iulnc* employed ai"B aufcctaritielly 
$ equal "to the sncAar equivalents r>r carboxyl Groups employe vX 
5 (a) 50-100 equivalent percent of a poDy«v?ric tat acid hnv- 
G inii! a <3^ira?*ic Cut an id ttonU<: nb greater than ft5?5 >»jr • 

7 veight 

S ('b) 0-50 equivalent percent or ai»b»cic aclti 

9 (o) 50-100 sniinfc equivalent percent oi' l-ainino-3-*'rcioo- 

10 iftfithyl-3, 5, S-Crimefchyl cyclonexane and 

13. (o) O-^O eqpiv*lfft»t percent, of a dlpTim** ry diamine cclecteci 

12 from tno group consisting of axkylene diamines in vrnich 

13 eairi jUkylone group haa from ^ to 6 carbon atom* wucl 

14 dimer diemine. 

l 13. A po;)y»niide ac rteiinea in claim 12 vherQin BaJd 

5 polyioevtc fat acid .it* * polymer! r a £ wonocarhoxylic aliphatic 

3 -hydrocarbon acid having lB e»rl>on atoM ana having a diraaric 

4 ■ fat acid content £r eater than 90? oy ^elfcht end said diamine -i» 
.5 ethylene clamine- 

1- 1*1. A, polyaiuitfe a. a defined in claim 12 v/nerein »uid 

£ poly metric Tat acid ia a pon.ymariL.cd monoesifbojcylic aliphatic 

3 hytlrocurbon aciit having l J 3 ca-vbon atoms «nd having a dimeric 

*| £*t acid content greater than 90$ by height aw* aaid disminc ic 

9 ainiBi- diamine having the formOu H-.K~.T>-WK 2 vtlcre ^ ia the 

6 carbon by tiro carbon radical of a dimciisea IS carbon a tout fat 

7 acid. 
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APCTPAC r OF TjK j DI ^CLOSUf .K 
T5\ere i& disclosed polymeric -Tat aold poly am Idea of 
1 - am} no - 3 -asn \ noma thy 1-3,5, 5-tr tiws-fc * iy J. c y c lohtixane . Copol?mie r i £ - 
in& dibasic aeida, amino aciris or lactams or other dipT.lra.c7 
diamines may a] do "be employed, Tb« pulyaoiiaec are prepared un- 
dor convention! ajnidi/fication /nebJiodc involving heat lag &t 
100*300*0* tor « tli&e «uffici«nt to effect amiiUfiCRt ion , The 
polymers find utility rs *iihcslvcr; (hot melt), sail* supporting 
i' 1.1ms and are na* tieularly useful in the «hoo industry for >jqx 
too printing applications,, 

Thlc invention. .ralntcs to h.1^h molecular wight po3y- 
amide compositions and more particularly to polyamldd. compoDl- 
felons or 1 -amino -3-&rok*>meti>y 1-3, 5 , 5- trivet byl cyslohexane and 
fiVanti.anat&d polymeric -Tat acids, farther, the invention also 
relate* to copolymer poly/wide compos it 5.on» .in vcnion ceTtalx? 
othe>r dibasic aci.ds or Batos, awino acid», o-bbar diamine or 
othex amiil6 forming derivati v*»a ere owployed* 

T^Ld poiyarcides. of tha praaaot Invention* pa-rticulRrly 
tboae employing little, if any., cupolyinc rising rescUuts exhi- 
bit ni£h tanaile strengtb, bt.tfn t«OBiie modulus and elevotBd 
melting points. Dy the ugr of eopolymorizln^ reactanta,, poly- 
mers of tsjLXni'oa properties can bo pro </jLGoc1 - U'be polymer a rind 
ability as. adhesive?*, HA&lnecrlns plaat.ica, self supporting 
fllma and are particularly useful ac reinforcing rosins in the- 
aboe industry for box toe printing application. 

It la on Object of thi* invent ion to provide poly- 
amide cowpooitionH or polymers utilizing fractionated poiyjueric 
fftt acid* and l-antijio-3-asninometh> r l-3-5>!j-ti»i«iia tnyl cyclohexans . 

Briefly, tho polymeric fat acid polyajuiCto'J are pre- 
pared from polymeric fat acida having a diisertc fat acid con- 
tent greater than 8*'y& *by weight wild preferably ^rtsatar fcnan 9G# 



by weight and l«Aoiitib-3-^minoo\etbyl-3, 5, S-trimotfcyl cycloserine. 
The polyatnittes are pi'oparcd by eon vci't tonal ami dt fixation pro-, 
ceidarec. vbteh usually include hp.*tin R at t*nnpcratur*s betvium 
10O and 30D*C. > preferably *oo to 2T5*c:., for a Mmo sufficient 
to crista reaction, uauall? ebon* 2 to 9 hours and moat *r,- 
ually about 4 to 6 Hours. Optionally, ft catalyst 1* employed, 
such ar> tripnenyl phosphite , 'co ac<:e]ei'»UC the reaction so th»l 
time pari©** on the order or 3-1 ^urc ara usually ^mcii^t 
Tot the amlaifioution reaction. The reaction process without 
10 the catalyst, althca,gji longer tLrae periods may be necetffiAry, 

i,B. about 6-S hour*, in order to rnini<«iio £owi»% of the re- 
efctant mirturo during reaction, conventionally anti-roam a^cnt* 
are employed isuOt as Dovr Corning An*b-*ora A (DCAA) * '0)3 reac- 
tion i» generally conducted v/hlle removing by-product wtui- 
of reaction, frequently under vacuum particularly at the &n* of 
tiie reaction. 

Typical comport ion r:. of commercially available poly- 
meric Tot acids, based on wnitaturated 0 X % Cat an ids {tall oil 
Tatty act tin) are 

20 C-iD monobasic or mon^eric fat «o ids 5-15# T)y raxtfht 

( "monomer ) 

C35 dibasic or dicaaric fat acids ("ttwir") 6o-3o£ by »clgta 
Crii <8™i niener) poly basic or trimeric rat 10-35£ by weight 

Wilo the foregoing cot&inarcially eroilable product isc 
prepaid by polypi cat ion or unssturatad tatty aclde irj tell 
0*1 i?«tty acida, r-imilar polyr&evte fat aclcln may be p^pared. 
from other cnonobna-ic or vnonocarboxy.Uo ullphat j o *cidc, natu- 
rally occurring or synthetic havins hydrocarbon chainc of 3 to 
30 2'l carbon atom* wtiich ^illl be referred to herein ac a "rat 

acid" or "monomelic fat acid". The prd'erre* av-tfiocarbox-iic 
aaidc are those having: from carbon atoma., the most pre- 

ferred beinfc tliOGC having 13 carbon atoroc, «ueh as nloic and 
iinolelc acid*, a mixture of hfcicb are found in tali on-! ratty 



acids , 

The relative ral;ic>n of irjonomar, dlmer and trimer in 
such unfractlonated polymeric i'Kt acids are dopendont on tho 
mature of tha starting material and L*ia conditions, of poJLywor- 
it**tie>ru For the purpose c of th*« invent ion, blio torjii "fuonotftBr- 
1c fa-t acid a" r-cf ere to the wpolyintir-izud inonottioric acids, tho 
teraj. w ai.Me.vin fab acids" refers to *b« dimHric rat acitft: and 
the te^u "-briduric fat acide" xefora to the residual Mgner 
polymeric forma con si sting primarily of trims r acids but con- 
taining nome higher polynioric forms* T*te term "polymeric fftt- 

ids" ap used herein la intended to be generic to polymerized 
aclda obtained from ^fa'i acids" and consist* or a mljtture of 
jiionomorlc, d tumeric and trimaric fat acid«* 

rbe saturated 2"ut acids are fceziaralJy oolyaieri?.ea by 
sowowhat different ieclmiques than those described in 0* S. Pa- 
tent 3, 157* 681, but bocause of tha functional similarity of tho 
poJLyrperization products, they are considered equivalent to 
those prepared by fcha mot.hoel& described s:s applicable to the 
athylcnically and acatyionically unsaturated fat acids- While 
saturated acids wre difficult to polymeria: b, polymeria a tioii can 
be obtained at elevated temperature c with a pero^idlc catalyet 
such as G:l«t-butyl pe*o*id», Because of the fieneji'ally low 
yield* of poiymorlc products* the*-* materials are not currently 
coicmercially ulgnlf leant « Suitaela saturated fat acid* include 
o ranched and straight chain acidn sunn as ceprylic aotd, nelar- 
gonic acid, caprtc acid, la ur ic acid, myrtstic acid, palmitic 
acid, taopalmittc, stearic acid, arachidlc acid* behenic acid, 
and Xiguoc^ric acid. 

The etliyiemically and acetylenlcally unsaturated fob 
acids wiiich way ba polyene ri*ed and their method of polymerize - 
tion arc described in the above ment5.ojiad U. £3. Vatent 
3, 137,61*1. Tischctr, dated November 17 „ 196*1. 
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liefereirce has been made hereinabove to the morionac-lc, 
CtimcriC and -trine rlc ttxt acid* present in the polyiourlc ift't 
ac^de^ The amount* o* monomer lc "Tot »ci<L&, often referred Lo 
a? pionomfir, OiftiCriO fat acids, often rRferxud to a*J el later, and 
t rime Tic or bibber polymeric fat acide, often referred to a a. 
U-t'xiiusJt, present In polymeric fat iiciao way 'oe del; ermine d aoaly- 
ti.ca.13y >>y conventional p/ts~llquid Ctiroma tograpby Oi" the r.or- 
reBponrticj& methyl ester*. Another mothod of de termination If, 
a mi cr ©molecular distillation anftl.yl.ical method, Tbia method 
10 that of B , F. ftaschke et, a,, J- Am, oil Chew, 3oc,, .XXXI 

(jfto m l), 5, ("U95 ? i)' tfhorcin the di&t illa tion, in carried ouV 
undRi- hi<sc'ji vacuum (belovJ 5 microns) and the monomer ic -Tend ion 
J.C calculated from the height of product di&tlllinfC at 15?J 0 C., 
the dic&exic fraction ea lew lute a fixvm that diet 1111*1$ between 
lt5S°C. ami 250°U.., and the triworic (or hlgbcrj -Traction ir. 
calculated baaed on the re&lftue. Vnleijs otherwise iivdicutcd 
heruin, the Kaa-iiquict chrwatogrupii" (0,I.*C.) ntothoo- v/aa ^o- 
ployed in the analy«i« or the polymeric fat acids employed in 
this Invention, When the &b»-llqulft ebromuto&rapWy technique 
"20" i3 employed, « portion intermediate between monomer! u rat acide 
snd dinjerir. fat ecids if: r.ew, and is termed ho rein merely ok 
"Intermediate", fljnce -tbt> exact nature thereof i» not /v.lly 
knom, "For? thij reason, the diiue-rrlc fair acid value determined 
by tM» i&cthod iu Kligntltf lower than the. value determined. l>y 
the. wieromolecHliar diet illation method, Generally, the mono- 
raeric fat acid content aotermined by the micromulccular distil- 
lation method vill be eomev/bct higher- than that of the chrojaa- 
tofiraphy method. Because of the. difference of the two methods, 
there vill be uowe variation An *b*> valves of the. content & of 
30 various fat acid fractions s Unfortunately, there 1» no fcnoun 
simple* direct cuethematical relationship correlating the value 
of one technique vith tha other. 
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AG curlier indicated, the polymeric -fat. aoids em- 



ployua to prepare the poiyiamicicc unecl in this l,rwwfclon hAve 3 
dlmcric .fat acid content in exoecc of dy ^eitsbt and preter- 
abjly -kn excess of 90$ "oy weight* Such poaymezie f*t eciriw ar& 
obtained by f mctlo rurbton by »uii>HbXn iiu*kii& such a a high. vacauw 
distillation or hy ro;lykji1; «xtJfActii>rj ti*chnio;uas froiw polymeric 
fat aoidR hwl.t»c lower d&irjorie fab acid contents, *uch ar the 
common comm*r«taily ava liable products (Jssc:ribe<$ earlier. One 
©ethod of p-rep* ration of poly-wo r£e /&l acids can be seen in 
10 u„ Patent 3,357,68:1., 9?be prspr*i<tvtxurj of light color*** poly- 
meric tat aci<ii? xfcicb be orrtployeo! In the prt'eaent invBntiun, 
can also be oeen in Tat en* 3,2^6,30** to E. K > F:UrJu?r et ai 

dated June 1966, which dose rib as. the hydrogen* t ion or" poly- 
marie .fat acide . 



that tn.c poly/neric fat ac*£* Bir/ployed have a dlrrieric f?.t RCiri 
content &ra*ter titan about B5<£ by mltfrtj rroro preferably above 
90&by vaigb-t and moat desirably in exceed u£ 9'5# by Neisht* 
This pa:ef trance ariccc ajc a practical natter du& to the lack of 

20 necessity Tor trimer or iftonomer content- control at the higher 

diinor contontc to "provide po^antidfcd having the desired proper - 
tie« Bueh d>a tensile Btren£tb and elongation . At diraeric fat 
acid aonttexJt^ cbuvo 95$ by wi^ht, virtually no control of trl- 
iuor or monomer content is nocojjeary* At the lov/eat dlinorlc fat 
acid contents^ 1-e* about it 1g preferred that tha trlmor 

•to ifionomor ratio by vei&bt b» within tha ranee o? aboirfc o<6:l 
to *J.Ojl, AG the fciiae-rlrc. JTat acid content increa»e«, l€*2tfer 
control ±x needed and the range oi* fcha trlizuar to monomer ratio 
\ri-dena to tho point where virtually no attention i« required 

30 uhes the r3.iniB.Tic IVsC acid content &pproaohBs values about 95# 
fcy weight* At afcout dimorlc Tat acid content, this ratio 
inexorably lies in this rang** oi' auout 0.3^1 to 10 ;1. Of course, 
under IdeallKOd conditions nur;n as 100£ dioieric fat acid eon- 



I-tor optimum prot^irtiaa, iii is genera U,y pref'Gi'able 




tent, there is no trinvex or memoir and tiie ratio Uvojfefcy "Mar- 
ie s theovetieeiuy from D to infinity « 

£he polyknlftu are prepared by reacting Wie polymeric 
f*t acids with the i-aralpo-S-ortinomet^l-i^S^^-triincthyL ojoio- 
he^jane- Tbo re&in& »ay ul&o Include nth** copolymK sizing ul- 
i\cid and dLttiuine components And Uhc copolymtjrisinfc: di-*clr>& or 
diamlnec employed may be e single* diamine or 6 rnixfcuru of tvr> 
different copoly«ierijrin£ rouctantR, In addition, aw&ll aiwmntr. 
of luonomaric, roonc>carUoxy],lc *cidr. may Vc pre«enU. <-/Ub rusaxo 
10 ta £xny of tbe- acid component:;, any of tbe equivalent awide- 

jTorrroJ.ng derivatives thereof nvxy be employed., sjuch ae tho alfcyl 
and aryl usters, pa-afarablp *lkyl estera bavins i'^m 1 to 3 
carbon atom*,, tbe anhydride u or tne nnioittae*. 

Tbtt copolymerifclng dlawinec employed racy bo allpUi- 
-tlc, cycroal5.?bKtic- or erooutlc diprimaxy diamine r., ■rfhich may 
be id^iilly xepswucnted by tlio formula 

vhere R 1b u» aliphatic, oycloel.ipb&tic a* eromtlu ny6ror,firt>on 
-radical pre-fBrabOy having lTom 2 to tibout '-V0 CAJfoon RtotnG- 
20 • .RepresentatAv* of such diamine li are ethylene 0 limine > 

mlno propane, 1, 3-diawino propane, l j 3-tiiamlno butane, i*»tia- 
methylena diamine, pan tame tbylanc cti&miOB, l^czamatnylene tila- 
rrilno, aecamefchylene $S.aminc, oc/tafiecaa\ethyl&nc diamine, roefc/>*y- 
iylene diamine, par«xylylene diamine j eyclohexyleoo di&jnioe, 
bitf-CaTtilnoetbylJ-ben^enfi, cyclobBxane--bl.B- {methyl a^inc), dia- 
mlno-dicyclohejcyl trie-thane, methylene dianlline, j.lperar,5n«, H- 
aminoothylpipfera&ine. diine thylplparazine and dlmexlc fat dia- 
mine* Sua diamj-nu may be employed alone ox roixturoa of t-fco or 
more may b* employed Tne wo&t preferred diamine^ are the «i- 
30 kylewe diamines in vnich tbe alkyleno tfxoup b*u from 2-6 car- 
bon at our. a *nd tbe diracric rat diamine, (preferably having 36' 
carbon atomtH) , 
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The dlroerxc fat diamine* Bometiaiea rci'etrod to CvS 
"dimer diamine, a VicoerJc tat swine, p or ,f po^y«,urlc fat acid 
diamine" are the diamine r prepared by iimlnation of diaierir. tot 
aoiae. Reference X* made tUBiirto in U. S> Patent 3*010,782 to 
/T- JS. Me Caleb et al dated ffovomber ?'8, 19fa, A a indicated 
therein P these prBya^Qd by reacting polymeric rut acidu with 
amraonia to produce bbe corresponding, nltrUed and subsequent^ 
hydroRenafcing the aitriloc to the corjc-e» ponding amines* Upon 
distillation, the dinner ic fat diamine ic provided ivhich fias 
10 cd pert tally the aernie structure a& a d liberie Tat acid except thfct 
the carboxryl groups aro replaced by -CiH^ MCg groups* Fur-tn^r, 
this diamine i» «lao QD&crlbea in Re^es-fcb and Development products 
Bulletin, CDS 2-63 by Gonorai AUlRj Inc w Jane X, a» "Dimer 

Diamine" illu stymied, *oy the formula HpW-D-Nf%> vmerp. £ is 36- 
carbon hydrocarbon radical, of. a diruaxie i"at acid, 

TCi* copolymeri^ins carboxylic compound's commonly am- 
ployed aro aliphatic, cyctosliphfttic or aromatic diuiirtjojcylia 
acids or eater- a xhlch may be riefinaa ideally by the formulae; 

RO vherre R 1 is an aliphatic., eyciotiliphatic or aroiwvtic ijydrocar- 
bon radical preferably having rnotn 1 to 20 carbon atoais and R-^ 
la hydrogen or an alXyl ftroup (preferably having from 1 to 8 
carbon ?ifcoms) t Illustrative of *mch oeide are oxalic, tnalonlc 
adipic, RebaaiCj sutiorie, plT.ie3.ic, afcelaic, succinic, fe3«t;arlc, 
iaopbthullo, tin* aphtha lio t ptrbhallc acia&, naphfchRltarjo dlcax- 
boxylic acidn vifi X, 2 *- or X,3-cjrelohe , 3cAne Oicarboxylic &cid v 

Other copolyiiwj.v-i^lnK reactantn ui*r be amino "acids o* 
the corresponding lac tamp A-ep.^osonted oy the fa Hotting formula 

30 ^fherB x In an integer ftforii 2 bo 15, the car responding lactams 
baiiifc represented by the formula 
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'In general, tne roo*t couiirjon amino acicis or eorTefinonaiufc lc-c- 
tai»s are nnvinocaprotc: Rt:i6 (or cpsilon c apa-olae fcarcx) , amiuo- 
undeeanoic anid and omesa CApryl*etam Tfhere >: i* P J, JO, anG 7 
respectively , 

Other dtfuijc Clonal coTeaotarrto ore the tncuirtCltanol 
naiiioa »tjich roay rutaully be rfsprottcnted by tho rorw.'ia 

H 2 K R< 1 on 

vherv w ■ ia a divalent aliphatic: bydrocaroon judical, deaixa- 
My havlnc froM £ to 8 carlion atocPR »r*ii preferably on allrylene 
10 vadi.cal Via^Lnft fro«n 2 to S eairbon. atoms such a* iiiorjoethauol- 

amj/ne, prop^nolaroine., . birfcattolaniinej, S-iuiiino-3-beKanul, 8"»«*iUD- 
4-4Jcntanol< 5-ainino^-octanolj 3-iim5r>r/-3-c R i3Ujyl-^-buCttOol , 
^fhsjrc an aikanol amino Lz CTTtployf>d 3 a polyeator-polyartidc; pro- 
duct if* provide.fi, 

EasentielXy mo la r equivalent amounts earboxyi ana* 
aroljie eroup3 are eopluyad in preparing- tne poUy&midc. Wiaru «o> 
alfcancl aci.ino io employed, the carbox,yl group* employed are 
eaucntlaXly p.q^ivalcnt to the tunlxo pAu* bydroxyl gvouys. 
Cherts copolymer rising dicarboxylic acids or awina acldn arc CfP- 
^0 pinyad, it U preferred that tbe coaboJiyi group* I'-TOIM thfi poly- 
meric fat uciti chouXd. pcuouilt fov at least £5, anc» prcfer^ly 
1>0, equivalent percent of Urn total cai-box^l ftroupe present, 
Alga, where an alk&nol amine or amino rcJ.i1 ia employ ert , it U 
preferable that the acnino e^cnipc £ro™ tbo l-amlrio-3-«iwinoaietbyl 
3„3,3-txin>ettiyl cyclohexane rihould account i'or at lea*t !:J0 equi- 
valent percent of tbe total amine eroiipa pre cent. 

In addition to t«ti»ii« stren&tu t>n& eloneatioti, the 
l v ollovj.«£ properties vers measured on moot of tbe polymers pre- 
pared ; 

30 1. Hall and *-ine. softening point - AOTK B^G-^9T. 

P: r Atiiinc and at-}.rt end pyroup« - conventional analytical 
titration pz-oecicfuxeG , 0!>\e ruault* ar* expressed in terras of 



# 
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milligram* of poteKMiutt hydroxide (KOH) equips lent to thR uoia 
or aw:lne in one sr^m of product. 

3. XtiherAvrt viscosity - rSefincd by equation; inh » 
Injure l where r; « concentration or polymer in *ura?nr, par iOO wl„ 

d-J advent, .l«Y\rol = Mtirml logarithm of the relative vtucoi;- 
Ity o."f the dilute polymer solution, in the examples balutt all 
vi goo c It i/j r ere me a &ur e 0 in* m- cre^nl at 30" C . , us ua 1 1 .y at u 
concentration or 1-0 g./lOO ml. 
10 4. 4tonc.O« modulus - a& lial'lned in /VSTM D638-6cvj\ 

lolloping aXfimplec if ill acrvc +.Q further iiluc- 
tr^te the invention in ?/hi^*i all partr, and percentages are l>y 
weight, unless otheTwieB indicated, 

RTcarap lo 1 

Into u reactor equipped -with & Gtlrrex-j CherioououpXe, 
and &. distillation head \:ss placed f>?0 g,. (?,00 equivalents of 
the distilled and t>,ydrogenat«r3 polymeric: Tat acids prepared 
frrotn ball oil fat acids) having the following G.L«c« unaAyaiBj 



# Monomer (tf) - 1-7 

# intermediate (I) " 

# Diaier (D> ^ SX>,7 
£ Tritnor (T) = 3*1 
tfeponi float ion equivalent (B # E.) = 197*0 
Ne utilization e qui Vc.l tint (K,E r ) =• 1B9.9 
Iodine (I,V.) " 7^ 



And Xf>l> 6, (1*9^ e^uivbtlonte) of l-aTDino-3''««JtnoiTiethyl-^ / < ;>^5- 
ftrtaabhyl cyclohPX.anc- To piovide optimum color proportieB 
Xf?S hv -wBl&ht of a Into? aoid of ti-iphcnyl phosphite «f.i- 
ployed , 

30 Tho mechanical proper ties of direct interest in the 

eonipocltione of f-he pre&ent: invention are tensile* strength and 
donation. The a a prope.Tt}.e» Arc ioea nuj-ed on an Xbstrort *r*u- 
a lie Teeter 16x1 el TXC usinR i> I^oo- f>D*r . 

9 
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U'ine polyuier ±a compression molded ae a b w x 6" sheet, 

approximately O.o4 inchec thicfcp.ese* «t a l:enip»rtttar« ne^r 

its melting po^nt (usually a few ae^rpea lowe-r than Uiq melting 

point) and at 20,000 lbs. ram force or tilcno* usinp; "Cellophane* 

or "HyXsr" a» tfco parrting afcent in Lho (hold- tfrow thiB sheet, 

tent, epsclrfiono are dL*s-cirt to conform to i\&I<A 1708-590: > 

Tho ter,t epecifiian is clamped, in tkv© Jav/s ajfi (.ho In- 

'Jtroi). CroRahead frpoed is UtualXy inch/oi±m.ifce at 100 pound 

rull scale load* ciiart soood 1c 0*5 Anctf/wiewrtG. Tensile 

10 strength (referee; asw t» o&leui K tfrd ao: 

Tensile strength * roaxiw/Ji l««d in pound c- _ 
cross ^ei^Ptocuii area {sq* In.) 

Percent, Rlc.iigutiott is calculated «h : 

£ Elonq. » gage length ofc break mto ua _ga S« laiiftth at 0 IpacI 
~ gafto lengtn'et O load 

The mixture ™»a hoatod over a period of about 2 hours 
to 2130° contained .-for 2.0 hourc at 25D°C- under a nitrogen 
srw^ap and finally for about 2 hours under vacuum (ca « < 10 mfc 
Ke) at 260*C* f JI>ie resulting polyaimide v*a B light colored, hav-- 
20 ing bh« folio wine properties i 

Tens tie st-rwasth 3#75 psi 

aionaai^on £13# 

Melt Vt«oofilt<- at 250° C* M pdiaa 

Yield abronKth 3300 pal 

Inherent viscosity 0.373 

The high cnodaluG properties wore confirmed hy deter- 
mining their Cilia {3-5 ihila) properties which snowed a jrield 
point of SS90 pal.^ break point, of 2720 p&i*, 1^0^ elongation 
aud tha t ©nolle looduluH of the film at 2# Blon&ation we 
30 65*900 pal. 

lor coffiparlson purposed, a polymer was pxaparod in 
tlio same iaaPTierv 9 a above employing t=ne> came po^meric fat aclde 
but euhRtitutin^ hcxaraethyloao diamine *or tno l~aenino-3- 

10 




a«dnoi(ioi;hyl-jj,!5,5-fcrlnust]tiyI eyclohexane, to provide e pirodvnfc 
having the Identical inherent viscosity o:r 0»373. l/OTfevprj UJic 
UexametJiylanc ciUifninc product nad a tp/iuri.!* film modulus at. 2# 
elongation of msly i3,0O0 p&i. 

K*i*aiplo JI 

A number o£ copolymer b i/oro prcpored employ inc. tno 
iH«LLllod and hydrogenatea ptffcyuerizod xa.il oil rTatty acid* or 
Ex*r*ple 1, in fch* same manner a* ir» Examiilo I but replaoluG u 
portion ot "the l.^alrio-3-ROixriumothyl-3,5.5^i'i«^thyl cynlobex^nj? 
10 v/ith another diprimuycy cUrioIm, 

Tub ro^ulta and preparations can De-nee-n from the 
loMcnrLng Table I- 
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Example JXX 

T*<o polymera vmrii prepared u6in« the yumc procedure 
a« Example- I eud the saw- tiyclro Equated an6 rUa tiller? poiycutT^ 
xztid Laia oil Tttity acidH oi" Ex* I, In both polyiuevfi, the co- 
amine employed va» 1, 3-61(Vpi£>exi<l7/l} propane,, and Id boln 
instance a the rntio or amine- equivalents oil l-ai*irio«3-ft«i»o- 
cnethy.l-3*[5,5-tTS.o)fti:ljyl cyclonwJcans to ttiu co-amiou ica?. 90:10. 
'In product (a) the a«iuiva3«7it» ratio c>f Limine to carfcoxyl 
0.96 5.n prodwr.t (b) the xatLo vtsr O^B. results were 

Produc t 

jsj" M 

ana Ring 3o:ttenS.P{5 *olnt P C* 12>J 130 

Amine No, O,* 
Acid Mo. ^ 5.2 5-1 

t^at YlscodLty, poiue/2^0°C. ~ 1*0 
Poll er Sheet '>0 wto. ;fc jhip_k 

Yleaa point, pal, i&57 *770 

20 Breah Point, pai- 3^96 3$9.\ 

irion£r.tion at BxaaX, jtf 2&? 275 

TcnB.iTe CuudulUB «t 2£ elongation 'J2900 6OOO0 

TTiree polydinide-a ware prepaid in the same maimer a a 
FA&mple I, bat eTOployi-ner. a non-hyrfro&enatad tflotillacf polyKi«ric 
. fat acid (po.ly£i«»ri.z.ed tall oil fatty acid&)> x/hich bail btie Wl~ 
iodine analysis 

f& Monona r £-3 

# Tuba mediate 
3D # Dimenr- 

# printer 

Acia Valv* lSS.ft 
Saponification Value 

.13 
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The re f*otant a eroplc^fscl wf?j'e fulloy/J: 
Pxoclunt A j Ho co -amine or co-acl<i nmployed, solo dAamrbif? a«a 
l-ixistiuo-^-aniinonicthy r l-3j5i S-trtwethyl cyelohoxime employing u 
ratio of equivalents of £minc to rwwrboxyl. of 0»9T- 
Product lii Ethylene* diucfcino vas employed as a co-cmi)10. T"oe 
rat5.o of amine equlval«atu from JL"aniino-3-amii>osuc;Uhyl-3*S,5- 
t rime thy 1 cycXo>vexano to ethylene $£ftmi.uB u*>y 9!>j*5. Tlv. r/itio 
of equivalent of aroint to curboxyl vsr. 0*9&* 
Product C: In thte product botn n co- amine e>mJ a co-acid vras 
employed. TCha cu-aaiiio ^ig the Oiaantaxe of Lb© dinner of poly- 
merize] tall oil fatty acl<lc «nd the ruLio of arcane f?qu.\<Ailents 
from l-acn:ljx>-3-aiaiAomethyl-3, 5.* 5 ~trj .methyl cyclohexane to this 
co-«wiinc was gV; 3- The co-ccid scbacic acid a/id the rat.i/# 
of car"bo-jc^l c qui va lent c of th« polymerize* tall oil f&tl* acicio 
to the uebucie ucid waa 1O0i*J5. The total rutlo of e^ui'/aluJits 
of amine to carboy! ecapioyBd waG 0,97* 

Tho retulte can be seen from the following Table II. 
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